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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Why do the viscosity of the gas increases with temperature?  
 b) What is value of the Kundsen number so that the concept of continuum is valid 

and what is its range free molecular flow? 
 

 c) In classical fluid mechanics, why do we prefer to adopt the Eulerian Method 
instead of the Lagrangian Method for fluid flow analysis? 

 

 d) Write down the general form the conservation mass equation.  
 e) Write down the general equation for stress-strain rate relationship for non 

Newtonian fluid. What modification in that equation you will adopt for shear 
thinning fluids. 

 

 f) Why do two stearmlines never intersect with each other?  
 g) What is condition that the streamlines and pathlines will be the same in a flow 

field? 
 

 h) What are the stable equilibrium conditions for floating bodies?  
 i) Write down the no-slip condition for a flow on a solid plate moving with a velocity 

V.   
 

 j) Write the condition for pure rotation of a 2-D fluid element.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(6 x 8) 

 a) A body weighting 1000 N slides down at a uniform speed of 1 m/s along a 
lubricated inclined plane making 30O angle with horizontal. The viscosity of the 
lubricant is 0.1 kg/m-s and contact area of the body is 0.25 m2. Determine 
lubricant thickness assuming a linear velocity distribution. 

 

 b) Show that the velocity filed given by  of the fluid system represents a rigid body 
motion. 

 

 c) For a steady two-dimensional incompressible flow through the nozzle, the 
velocity field is given by , where x is length along the axis of the nozzle from its 
inlet plane and L is the length of the nozzle. Find (i) an expression for the 
acceleration of the particle flowing through the nozzle  (ii) the time required for 
the fluid particle to travel from the inlet to the exit of the nozzle. 

 

 d) In a 1-D flow field, the velocity at a point is given in Eulerian system by  . 
Determine the displacement of the fluid particle whose initial position is xo at the 
initial time of to in Lagrangian system. 

 

 e) State and prove the Pascal’s law of hydrostatic.  
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 f) A cylindrical log of specific gravity 0.425 is 5 m long and 2 m in diameter. To 
what depth the log will sink in fresh water with its axis being horizontal? 

 

 g) Two plates are separated from each other by a vertical distance of b from each 
other. Both plates are placed horizontally. The lower plate is porous and the other 
plate is impermeable. The flow occurs through the channel in such a way that 
the x- component of the velocity is only function of x-direction and its value at 
inlet to the channel is uo. There is also inflow of fluid in vertical direction of the 
porous wall at a velocity of v0 so that this velocity is only function of y-direction. 
Considering the flow to be incompressible, find the velocity components in x- and 
y-directions. 

 

 h) Find the expression for the capillary rise in a vertical pipe of diameter D.   
 i) If the difference of head available between the water level in a reservoir and 

turbine center is H, show that the transmission efficiency through the pipe at 
maximum power condition is 2/3.  

 

 j) What are different types of major and minor losses one can encounter in a pipe 
flow and list them in terms of mathematical expressions?  

 

 k) Define the hydraulic grade line and energy grade line and show graphically.   
 l) Why the diverging part of a venturimeter is longer than the converging part.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four) (16 X 2) 

Q3  Find the expressions for the velocity profile, shear stress, average velocity and 
the skin friction coefficient for an incompressible fluid flowing through a circular 
pipe of diameter D. Assume the flow to be fully developed and steady. The 
viscosity and density may be taken as constant.   

 

    
Q4  Using order of magnitude analysis, find the Prandtl’s boundary layer equation for 

a steady, 2-D, incompressible flow over a flat plate. What are different methods 
should be adopted to control the boundary layer over a solid surface? 

 

    
Q5  What are different assumptions considered for Bernoulli’s equation along a 

streamline?  
Water flows upward through a vertical 300mm×150 mm Venturimeter whose 
coefficient of discharge is 0.98. The deflection of the differential gauge is 1.18 m 
of liquid of specific gravity 1.25. Determine the flow rate. 

 

    
Q6  A viscous incompressible, Newtonian liquid flows in steady, laminar flow down a 

vertical wall. The thickness of the liquid film is constant. Since the liquid free 
surface is exposed to atmosphere, there is no pressure gradient. For this gravity 
driven flow, apply momentum equation to a differential control volume to find out 
the velocity distribution in the falling liquid film. 
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